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MQPULE HEADER APPARATUS 



Background and Summary of the Invention 

The present invention relates to an improved header apparatus for 



5 receiving a PCMCIA module or card to make electrical connection with the card. 
More particularly, the present invention relates to an improved ejector mechanism for 
such header apparatus and an improved actuator for use with electrical connectors. 



devices which are connected to an electronic apparatus such as a personal computer or 
10 telephone. The data stored in the memory card is transferable into the electronic 
apparatus through an electrical connector coupled to the apparatus. The cards are 
movable from one apparatus to another. 



relatively high extraction force to remove the cards from the header connectors. 
15 Therefore, several types of ejector mechanisms have been developed to remove the 
cards from the header connectors. 



a card header connector. The header connector includes a main insulative frame. A 
push rod actuator or button is slidably coupled to one side of the frame. No separate 
20 rivets or pins are required to couple the button to the connector body or to a separate 
ejector mechanism which is actuated by the button. The ejector mechanism also does 
not require pegs or fasteners to secure the ejector to the body of the connector. 



apparatus is configured to receive an electronic card. The apparatus includes a body 
25 having first and second spaced apart side arms formed integrally with the body and 
configured to receive the card therebetween. The first side arm has a longitudinally 
extending first dovetail member. The apparatus also includes an actuator button 
having a longitudinally extending second dovetail member configured to mate with the 
first dovetail member to allow the button to move longitudinally relative to the body, 
30 and an ejector mechanism coupled to the body and the button. The ejector mechanism 
is configured to eject the card from the body upon longitudinal movement of the 
button relative to the body. 



Memory cards, chip cards, or smart cards are typically data input 



Once the cards are inserted into a header connector, the cards have a 



The present invention provides an improved ejector system for use with 



According to one aspect of the present invention, a header connector 
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In the illustrated embodiment, the ejector mechanism includes a pivot 
cam configured to engage the body so that movement of the button relative to the 
body causes the ejector mechanism to pivot about the pivot cam to eject the card. The 
illustrated button includes a notch and the ejector mechanism includes a flange. The 
5 notch is configured to receive a portion of the flange therein to couple the button to 
the ejector mechanism. 

According to another aspect of the present invention, a header 
connector apparatus is configured to receive an electronic card. The apparatus 
includes a body having first and second spaced apart side arms configured to receive 

10 the card therebetween. The body is formed to include an opening adjacent the second 
arm. The apparatus also includes a button coupled to the first arm. The button is 
configured to move relative to the first arm. The button is formed to include a notch 
portion. The apparatus further includes an ejector mechanism having first and second 
opposite flanges. The first flange is located in the notch portion of the button to 

15 couple the ejector mechanism to the button. The second flange extends through the 
opening formed in the body adjacent the second arm. The ejector mechanism also has 
a pivot cam positioned between the first and second flanges so that movement of the 
button causes the ejector mechanism to pivot about the pivot cam to eject the card. 

In the illustrated embodiment, the body includes a curved portion 

20 configured to receive the pivot cam. The pivot cam has a curved outer surface and the 
curved portion of the body has substantially the same radius as the outer surface of the 
pivot cam. 

The illustrated body is formed to include a lip located between the first 
and second side arms. The lip is configured to extend over an edge of the ejector 

25 mechanism adjacent the cam. The illustrated ejector mechanism also includes a 

downwardly extending tab configured to engage an end edge of the card to eject the 
card from the header and an upturned front edge. 

In the illustrated embodiment, the first flange includes a downwardly 
extending portion located in the notch and an outwardly extending portion located 

30 below the button. The opening in the body portion is formed by an elongated bar. 
The second flange is formed to include a downwardly extending portion extending 
through the opening and an outwardly extending portion extending under the bar. 
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According to yet another aspect of the present invention, an actuator 
button apparatus is provided for an electrical connector. The apparatus includes a first 
member coupled to the connector for movement relative to the connector to an 
actuation position, and a pressing part coupled to the first member. The pressing part 
5 is configured to be engaged by an operator to move the first member and the pressing 
part relative to the connector. 

In the illustrated embodiment, an ejector mechanism coupled to the 
connector and the first member of the button. The ejector mechanism is configured to 
eject an electronic card from the connector upon movement of the first member and 

10 the pressing part relative to the connector. 

Also in the illustrated embodiment, at least one detent is formed on one 
of the first member and the pressing part to secure the first member to the pressing 
part upon insertion of the pressing part on to the first member. The illustrated detent 
includes a domed surface formed on the first member which is configured to enter an 

15 aperture formed in the pressing part. 

The pressing part includes first and second spaced apart spring arms. 
Each spring arm is formed to include an aperture therein. The first member includes 
upper and lower domed surfaces configured to enter the apertures in the spring arms 
upon insertion in the pressing part on to the first member. 

20 The first member is formed to include a guide bar, and the pressing part 

is formed to include a slot configured to slide over the guide bar of the first member to 
couple the pressing part to the first member. The illustrated guide bar and the slot 
each have generally rectangular shapes. The pressing part includes at least one lead-in 
ramp surface adjacent the slot to facilitate installation of the pressing part over the first 

25 member. 

Additional objects, features, and advantages of the invention will 
become apparent to those skilled in the art upon consideration of the following detailed 
description of the illustrated embodiment exemplifying the best mode of carrying out 
the invention as presently perceived. 



30 
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Brief Description of the Drawings 

The detailed description particularly refers to the accompanying figures 

in which: 

Fig. 1 is an exploded perspective view of a header connector configured 
5 to receive a module or card which includes an ejector apparatus for ejecting the 
module or card; 

Fig. 2 is a perspective view illustrating further details of the ejector 
mechanism coupled to an insulative plastic body of the connector, with the push rod or 
button of the ejector being extended from the connector body in its position when the 
10 card is inserted into the header connector; 

Fig. 3 is a perspective view similar to Fig. 2 illustrating movement of 
the ejector mechanism to eject a card; 

Fig. 4 is a perspective view of a bottom side of the header connector 
with the button extended when a card is inserted into the connector; and 
15 Fig. 5 is a perspective view of the bottom side of the connector similar 

to Fig. 4 in which the button has been pushed inwardly to eject the card from the 
connector; 

Fig. 6 is a perspective view of another embodiment of the present 
invention which includes a two piece button assembly for actuating the ejector 
20 mechanism; 

Fig. 7 is a perspective view similar to Fig. 6 in which a pressing part of 
the button has been coupled to a sliding part of the button; 

Fig. 8 is a top plan view with portions broken away illustrating the 
position of the ejector mechanism when the card is fully inserted into the header; 
25 Fig. 9 is a to plan view similar to Fig. 8 illustrating movement of the 

ejector mechanism by the button to eject the card from the header; 

Fig. 10 is an exploded perspective view further illustrating the two parts 
of the button assembly in which the pressing part is separated from the sliding part; 

Fig. 1 1 is a perspective view similar to Fig. 10 in which the pressing 
30 part is installed on the sliding part of the button; 

Fig. 12 is a sectional view illustrating further details of the sliding part 
and pressing part of the button; and 
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Fig. 13 is a sectional view taken through the assembled button of Fig. 
1 1 illustrating further details of the structure for coupling of the sliding part of the 
button to the pressing part of the button. 

5 Detailed Description of the Drawings 

Referring now to the drawings, Fig. 1 illustrates a header connector 
apparatus 10 configured to receive a module or IC card 1 1 . The header connector 10 
includes an insulative plastic body 12 having integrally formed, spaced apart side arms 
14 and 16. Therefore, separate side arms do not have to be installed on the body 

10 during assembly. Side arms 14 and 16 are formed to include inwardly facing U-shaped 
grooves 18 and 20, respectively, which are configured to receive opposite sides 22 and 
24 of card 1 1 during insertion of the card 1 1 into the header connector 10. A leading 
end 26 of card 1 1 includes contacts (not shown) configured to engage terminal pins 27 
(see Fig. 6) located along a contact portion 28 of header connector 10 in a 

15 conventional manner. 

Insulative plastic body 12 is formed to include bars 29 and 30 which 
define openings 32 and 34 adjacent contact portion 28. The connector 10 also 
includes an ejector mechanism 36 which is illustratively stamp formed from a sheet 
metal material. Ejector mechanism 36 includes opposite curved flanges 38 and 40. 

20 Flange 38 includes a downwardly extending portion 37 and an outwardly extending 
portion 39. Flange 40 includes a downwardly extending portion 41 and an outwardly 
extending portion 43. Ejector mechanism 36 also includes a downwardly extending 
tab 42 which is configured to engage end 26 of card 11. Ejector mechanism 36 further 
includes a ramp surface 44 and pivot cam 46 which engages a ledge 49 on the plastic 

25 body 12 as shown in Fig. 9. In addition, ejector mechanism 36 includes an upturned 

front edge 5 1 which provides structural integrity and also provides a lead-in surface for 
insertion of the card 1 1 . 

In the embodiment of Figs. 1-5, header connector 10 further includes a 
one-piece push rod or button 48 having a head 50 which provides an actuator for an 

30 operator to push in order to eject the card 1 1 from the header connector 10 as 

discussed below. Side arm 14 of connector body 12 is formed to include a female 
dovetail 52. Button 48 is formed to include a male dovetail 54 configured to slide 
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within female dovetail 52 to couple the button 48 to the connector body 12. No 
fasteners are required to couple the connector body 12 to the button 48. An end of 
button 48 spaced apart from head 50 is formed to include a notch 56. The notch 56 is 
configured to receive the downwardly extending portion 37 of flange 38 therein. 
5 Outwardly extending portion 39 of flange 38 overlaps a side wall of the button 48 as 
best shown in Figs. 4 and 5 to couple the ejector mechanism 36 to the button 48. 

The flange 38 is configured to fit over bar 28 as illustrated in Figs. 2 
and 3. In another embodiment shown in Figs. 6 and 7, bar 28 which defines the 
opening 32 is not provided. Instead, a solid surface 27 is formed on the connector 

10 body 12 on the side of the button 48. The flange 40 is interlocked with bar 30 by 
insertion of the flange 40 into the opening 34 as also illustrated in Figs. 2 and 3. 
Portion 41 of flange 40 extends downwardly through the opening 34. Outwardly 
extending portion 43 of flange 40 extends under the bar 30 to couple the ejector 
mechanism 36 to the body 12. 

15 Fig. 2 illustrates the assembled header connector 10 in a position when 

the card 1 1 is fully inserted into the connector. For clarity, the card 1 1 is not shown in 
Figs. 2-5. When the card 1 1 is inserted, the end 26 of card 1 1 engages the tab 24 to 
move the ejector 36 to the position of Fig. 2. This causes the ejector 36 to pivot about 
pivot cam 46 to move the flange 38 in the direction of arrow 60. Pivoting movement 

20 of cam 46 is described below with reference to Figs. 8 and 9. Since section 37 of 

flange 38 is located within notch 56 of button 48, button 48 slides within arm 14 to an 
outwardly extended position shown in Figs. 2 and 4 as the flange 38 moves in the 
direction of arrow 60 during insertion of the card 11. 

When it is desired to eject the card 1 1 from connector 10, the head 50 

25 of button 48 is pushed inwardly toward the connector body 12 in the direction of 

arrow 62. This causes pivotable movement of the ejector 36 about pivot cam 46 to the 
position shown in Figs. 3 and 5. Tab 42 pushes the end 26 of card 1 1 in the direction 
of arrow 60 to eject the card 1 1 from the header connector 10. 

Figs. 4 and 5 illustrate the plurality of apertures 64 formed in the 

30 connector body. The apertures 64 allow a card bus ground fingers (not shown) to 

make contact with a receptacle shield (not shown). The card bus shield is configured 
to be positioned over the connector body 12 adjacent apertures 64. 



5588-61111 



-7- 

The ejector mechanism 36 of the present invention does not require the 
use of separate rivets or pins to perform rotation of the ejector mechanism 36 or to 
couple the button 48 or ejector 36 to the connector body 12. This facilitates 
manufacture and assembly of the header connector 10. The header connector 10 of 
5 the present invention also has a low profile and small outline. The dovetail ejector 
button 48 also facilitates maintaining a smaller outline of the connector 10. The 
dovetail interlock between the button 48 and the side arm 14 provides stability and 
strength for the ejector arm and permits formation of the ejector from a plastic 
material. The arms 14 and 16 are integrally formed with the body 12, and the ejector 

10 button 48 is easily installed into an end of arm 14 which reduces assembly costs. No 
rivets or pins are needed to attach the ejector mechanism 36 to the button 48. 

Another embodiment of the present invention is illustrated in Figs. 6 
and 7. Those numbers referenced by numbers the same as Figs. 1-5 perform the same 
or similar function. In the embodiment of Figs. 6 and 7, a two piece actuator or button 

15 assembly 70 is provided. Button assembly 70 includes a sliding part 72 formed to 
include a male dovetail 74 and a notch 76. Sliding part 72 also includes a mounting 
section 78 having a rectangularly-shaped guide bar 80. Domed portions 82 are formed 
on top and bottom surfaces of guide bar 80 as best shown in Figs. 12 and 13. Button 
assembly 70 further includes a press part 84 having an end surface 86 configured to be 

20 pushed by an operator to eject a card 1 1 . Press part 84 includes an opening having 
side slots 88 and a central rectangular slot portion 90 configured to slide over an end 
92 of sliding part 72. Press part 84 includes spring arms 93 formed to include top and 
bottom apertures 94 which are configured to slide over and receive dome portions 82 
on sliding part 72 to couple the press part 84 to the sliding part 72 as illustrated in 

25 Figs. 12 and 13. Press part 84 includes lead in ramp surfaces 96 to facilitate 

installation of the press part 84 over the end 92 of sliding part 72 in the direction of 
arrows 98 in Fig, 12. 

The two piece button assembly 70 simplifies the assembly process for 
the memory card header 10. The header 10 having the sliding part 72 coupled to the 

30 side arm 14 of plastic body 12 can be assembled on to the printed circuit board either 
with or without the press part 84. Header 10 includes split pegs 100 having fixed 
posts 102 and spring arms 104 to retain the header 10. Without the press part 84, the 
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connector 10 decreases space of a long button sticking out of the printed circuit board. 
In addition, the press part 84 may be assembled after assembling the application a front 
panel of a device. The two piece button assembly 70 provides more freedom in the 
total assembly process or sequence. 
5 The two piece button assembly 70 further permits selecting different 

press part 84 configurations based on customer requests. Therefore, special button 
shapes, lengths, colors, textures, text, etc. may be provided on the press part 84 while 
the sliding part 72 remains uniform. In other words, the sliding part 72 is a standard 
part for all connectors while the press part 84 can be changed based on customer 
10 request. 

The press part 84 is easily installed on the sliding part 72 by sliding it 
over the end 92 the sliding part 72 in the direction of arrows 98 of Fig. 12. Top and 
bottom arms 93 ramp apart so that the arms slide over domes 82. The arms 93 snap 
over the domes 82 when apertures 94 are aligned with the domes 82 to lock the press 

15 part 84 and the sliding part 72 together. It is understood that the domes 82 may be 
formed on the press part 84, if desired. In addition, another suitable detent or latch 
may be used to secure the sliding part 72 to the press part 84. A click indicates when 
the press part 84 is seated over the domes 82 of the sliding part 72. The press part 84 
can be removed from the sliding part 72 for disassembly or customer design change. 

20 Illustratively, the press part 84 is formed from a thermoplastic material 

with color, shape, length, texture being changed for customer requests. The sliding 
part 72 is also a thermoplastic material and is typically a standard color. As discussed 
above, the press part 84 can be assembled on the sliding part 72 before assembly of the 
header connector 10 on to the printed circuit board or after assembly of the header 

25 connector on to the printed circuit board. Other assembly sequences are possible. The 
press part 84 also provides easy disassembly of the header connector 10. 

Figs. 6-9 illustrate further details of the pivoting movement of ejector 
mechanism 36. Plastic body 12 includes a lip portion 106 defining a gap above surface 
108 for receiving an end edge of the ejector mechanism 36. The lip 106 prevents the 

30 ejector mechanism 36 from slipping out of position or twisting during movement of the 
ejector mechanism 36. The cam 46 of ejector mechanism 36 pivots within a curved 
portion 1 10 formed on header 10 configured to receive the cam 46. The radius of 
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curved portion 1 10 substantially matches the radius of cam 46, Curved or rounded 
portion 110 prevents the cam from slipping during actuation. As the ejector button 48 
or 70 is pushed in the direction of arrow 62, ejector mechanism 36 pivots about the 
cam 46 in curved portion 1 10 to the position shown in Fig. 9 to eject the card 11. Tab 
5 42 pushes end edge 26 of the card outwardly in the direction of arrow 60 to eject the 
card 1 1 from the header 10. A second curved portion 1 12 is provided in case the 
ejector mechanism is to be reversed with the button 48, 70 on the second arm 16. 



